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In Ref. [1], N. Tomida et al. report the first result of a
missing mass measurement of the 12C(γ, p) reactions near
the η′ emission threshold. They conducted a simultane-
ous analysis of the η′ escape channel and the η′ absorp-
tion by a 11B nucleus followed by emission of an η and
a proton (ps), making use of the large-acceptance elec-
tromagnetic calorimeter, BGOegg. An upper limit was
deduced for the formation cross section of an η′ bound
state with subsequent (η + ps) decay. Its comparison to
the theoretical cross section leads to a relation between
the real part (V0) of the η
′-11B optical potential and the
branching fraction of the η′N → ηN process in η′ bound
nuclei.
The theoretical signal cross section is defined as:
(
dσ
dΩ
)η+ps
theory
= F (1) ×
(
dσ
dΩ
)η′abs
theory
× Brη′N→ηN × P
ηps
srv ,
(1)
where the “normalization factor” F (1) is assumed to be
the same as F (2) defined as:
F (2) =
(
dσ
dΩ
)η′esc
exp
/(
dσ
dΩ
)η′esc
theory
. (2)
They fitted (dσ/dΩ)η
′esc
exp , measured as a function of inci-
dent photon energies, with theoretical cross sections mul-
tiplied by F (2). Here, for the sake of clarity, we explic-
itly distinguish the two normalization factors as F (1) and
F (2), whereas the common normalization factor F is in-
troduced in Ref. [1]. While we are not convinced of the
validity of the conjecture of F (1) = F (2), we hereby raise
questions with regard to the evaluation of F (2), which
may affect the interpretation of the upper limit of the
signal cross section.
First, we are concerned with the impact of the imagi-
nary part of the η′-nucleus potential (W0) on the decom-
posed cross sections in Eqs. (1) and (2). The contribu-
tions of the two competing processes, i.e. absorption and
escape, in the η′ unbound region (Eex − E
η′
0 > 0) are
of comparable magnitudes, reflecting the moderate ab-
sorption width of η′ [2, 3], as shown in Fig. 2 of Ref. [4].
The accuracy of W0, which is responsible for the absorp-
tion process, is essentially important for the estimation
of both (dσ/dΩ)η
′abs
theory and (dσ/dΩ)
η′esc
theory, which appear
explicitly in Eqs. (1) and (2). While W0 was fixed at
−12MeV in accordance with the CBELSA/TAPS result
(−13 ± 3 ± 3MeV) [3], at least the errors of W0 should
be taken into account, so as to evaluate the uncertainty
of the l.h.s. of Eq. (1), owing to systematic uncertainties
of F (2) and (dσ/dΩ)η
′abs
theory.
Secondly, we would like to point out a wide range of the
momentum transfer, due to the polar angle (θp) coverage
of the ejectile protons as well as the range of the inci-
dent photon energy (Eγ) between 1.3 and 2.4GeV. For
instance, the momentum transfer at the threshold energy
(Eex−E
η′
0 = 0) is 0.47–0.49GeV/c at Eγ = 1.3GeV, and
0.24–0.36GeV/c at Eγ = 2.4GeV, for the θp coverage of
0.9◦–6.8◦. Note that the strengths of subcomponents of
the η′-nuclear system with different orbital angular mo-
menta behave differently as a function of the momentum
transfer (see, e.g., Fig. 1 of Ref. [4], exhibiting scattering-
angle dependence of the formation spectrum). Therefore,
it requires justification to apply a common F (2) factor to
the whole kinematical region. It would be more appropri-
ate to evaluate F (2) as a function of Eγ and θp. Indeed,
Fig. 3 in Ref. [1] implies a possible Eγ-dependence of
F (2).
In summary, the “suppressed normalization ambigu-
ity”, stated in the abstract of Ref. [1], may stem from
these simplifications, and, consequently, the real part of
the η′-nucleus interaction as well as the branching frac-
tion of the η′N → ηN process may be overconstrained.
We emphasize that the two aforementioned aspects are
much less significant in the inclusive measurement of the
12C(p, d) reaction by the η-PRiME/Super-FRS collabo-
ration [5, 6] with a fixed beam energy of 2.5GeV, re-
sulting in a narrow range of the momentum transfer
(0.48–0.49GeV/c) at the threshold energy. While the
authors of Ref. [5, 6] have not evaluated F in a similar
way, the µ95 parameter defined in Ref. [5, 6] is nothing
but the normalization factor, which must be differenti-
ated from the F (2) factor in Ref. [1], obtained for the
different kinematical conditions including the reaction it-
self. The boundaries of the allowed (V0,W0) regions for
various µ95 parameters are explicitly depicted in Fig. 4
of Ref. [5] and Fig. 11 of Ref. [6].
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